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Metallic nanorods are widely used as generic plasmonic dipole antennas operating at optical and 
near-infrared frequencies, forming an analogue to classical half-wave dipole antennas. The 
fundamental dipole and higher order antenna modes have been extensively studied experimentally 
using optical spectroscopy and a broad range of mapping techniques. Likewise, theoretical 
investigations have elucidated the antenna modes' scaling properties, their dependence on the shape, 
size, and dielectric environment by using a variety of methods. Despite this large interest in nanorods, 
only very few theoretical reports address the scattering behavior with a focus on the spectral line 
shape [1-3]. 
 
Plasmon resonance, as a wave phenomenon, is expected to present interference characteristics. For 
localized surface plasmon resonances, interference of spectrally overlapping and coupled modes is 
well recognized to affect the scattering behavior of the nanostructure under investigation [4, 5]. In 
particular, the interference of a broad background continuum state with spectrally sharp higher order 
resonances can lead to a spectral response with asymmetric Fano-like line shapes in a variety of 
nanoparticle configurations. Only recently, it was indicated that Fano resonances may appear for 
individual nanorods provided that interacting modes overlap in both spatial and frequency domains [1, 
2]. Interestingly, the narrow asymmetrical line shape of a nanorod's Fano interference is, for example, 
more favorable for label-free biosensing than broader Lorentzian resonances [3]. 
 
In our present work [6], we study the spectral line shapes of metallic nanorod antennas in detail, using 
extinction spectroscopy and finite element simulations. Surface plasmon resonances of odd mode 
parity present Fano interference in the scattering cross-section resulting in asymmetric spectral lines. 
Contrarily, modes with even parity appear as symmetric Lorentzian lines. The emergence of either 
constructive or destructive mode interference is explained with a semi-analytical 1D line current 
model. This simple model directly explains the mode-parity dependence of the Fano-like interference. 
Plasmonic nanorods are widely used as half-wave optical dipole antennas. Our findings offer a 
perspective and theoretical framework for operating these antennas at higher order modes.  
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